
282  n   MONTANA BIGHORN SHEEP CONSERVATION STRATEGY  

Adams, L.G., K.L. Risenhoover, and J.A. Bailey. 
1982. Ecological relationships of mountain 
goats and rocky mountain bighorn sheep. 
Proceedings of the Northern Wild Sheep and 
Goat Council 3: 9-22.

Aderhold, M. W. 1972. The History, Winter 
Range, and Current Status of the Rock 

 Creek, Montana, Bighorn Sheep Herd. M.S. 
University of Montana. Missoula, MT.

Allendorf, F.W., P.R. England, G. Luikart, G.A. 
Ritchie, and N. Ryman. 2008. Genetic ef-
fects of harvest on wild animal populations. 
Trends in Ecology and Evolution, 6:327-
337.

Ambrose, S. E. 1996. Undaunted Courage. 
Touchstone Edition. Simon & Schuster publ. 
521pp

Andryk, T.A., L.R. Irby. 1986. Population 
characteristics and habitat use by mountain 
sheep prior to a pneumonia dieoff. Proceed-
ings Biennial Symposium of the Northern 
Wild Sheep and Goat Council 5:272-291.

Archie, E.A., G. Luikart, and V. Ezenwa. 2008. 
Infecting epidemiology with genetics: A new 
frontier in disease ecology. Trends in Ecology 
and Evolution, 24: 21-30. 

Arno, S.F. and G.E. Gruell. 1986. Douglas fir 
encroachment into mountain grasslands in 
southwestern Montana. Jounrnal of Range 
Management 39(3): 272-276.

Aune, K., N. Anderson, D. Worley, L. Stack-
house, J. Henderson, J. Daniel. 1998. A 
comparison of population and health histo-
ries among seven Montana bighorn sheep 
populations. Proc. Bienn. Symp. North. Wild 
Sheep and Goat Counc. 11:46-69.

Ayers L. W. et al. 1999. A bibliography to 
Rocky Mountain Bighorn Sheep Literature. 
Wyoming Cooperative Fish and Wildlife 
Research Unit. 254pp.

Bailey, J.A. 1992. Managing bighorn habitat 
from a landscape perspective. Proceedings 
Biennial Symposium of the Northern Wild 
Sheep and Goat Council 8:49-57.

Beier, P., and R.F. Noss. 1998. Do habitat cor-
ridors provide connectivity? Conserv. Biol. 
12(6): 1241–1252.

Beja-Pereira, A., R. Oliviera, P.C. Alves, M.K. 
Schwartz, and G. Luikart. 2009. The 
increasing power of noninvasive genetics. In-
vited review, Molecular Ecology Resources. 
Accepted pending revision.

Beja-Pereira, A., Bricker, B., S. Chen, C. Al-
mendra, P.J. White, and G. Luikart. 2009. 
Microsatellite DNA suggests recent brucel-
losis outbreaks near Yellowstone National 
Park originate from elk. Journal of Wildlife 
Diseases. In press.

Bentz, J.A. and P.M. Woodward. 1988. Vegeta-
tion characteristics and bighorn sheep use 
of burned and unburned areas in Alberta. 
Wildl. Soc. Bull. 16(2):186-193.

Berger, J. 1990. Persistence of different-sized 
populations: an empirical assessment of 
rapid extinctions in Bighorn Sheep. Conserv. 
Biol. 4(1):91–98.

Berwick,  S. H. 1968.  Observations on the De-
cline of the Rock Creek, Montana,   

 Population of Bighorn Sheep. M.S. Univer-
sity of Montana. Missoula, MT.

Bissonnette, J.A., and M.J. Steinkamp. 1996. 
Bighorn Sheep response to ephemeral habitat 
fragmentation by cattle. Great Basin Nat. 
56(4):319–325.

 Bleich, V.C., J.D. Wehausen, R.R. Ramey, 
and J.L. Rechel. 1996. Metapopulation 
theory and mountain sheep: implications for 
conservation. Pages 353–373 in D.R. Mc-
Cullough, ed. 1996. Metapopulations and 
wildlife conservation. Island Press, Washing-
ton, DC.

Bodie, W.L., and W.O. Hickey. 1980. Response 
of wintering Bighorn Sheep to a rest-rotation 
grazing system in Central Idaho. Proceed-
ings of the Northern Wild Sheep and Goat 
Council 3: 60–69.

Buechner, H.K. 1960. The bighorn sheep in the 
United States, its past, present, and future. 
Wildl. Monograph 4. 174pp.

LITERATURE CITED



MONTANA BIGHORN SHEEP CONSERVATION STRATEGY    n   283

Bunch, T. D., W. M. Boyce, C. P. Hibler, W. R. 
Lance, T. R. Spraker, and E. S. Williams. 
1999. Diseases of North American wild 
sheep. Pages 209-237 in R. Valdez and P. 
R. Krausman, Editors, Moutain sheep of 
North America. University of Arizona Press, 
Tucson.

Butts, T. W., 1980. Population Characteristics, 
Movements, and Distribution Patterns of  
the Upper Rock Creek Bighorn Sheep. M.S. 
University of Montana. Missoula, MT.

Callan, R.J., T.D. Bunch, G.W. Workman, and 
R.E. Mock. 1991. Development of pneumo-
nia in desert bighorn sheep after exposure 
to a flock of exotic domestic sheep. J. Amer. 
Veter. Med. Assoc. 198(6):1052-1056.

Cassirer, E.F., L.E. Oldenberg, V.L. Coggins, P. 
Fowler, K.M. Rudolph, D.L. Hunter, and 
W.J. Foreyt. 1996. Overview and prelimi-
nary analysis of a bighorn sheep die-off, 
Hells Canyon 1995-1996. Proc. Bienn. 
Symp. North. Wild Sheep and Goat Counc. 
10: 78-86.

Cassirer, F.; Rudolf, K.M.; Fowler, P.; Coggins, 
V.L.; Hunter, D.L.; Miller, M.W.

 2001. Evaluation of ewe vaccinations as a 
tool for increasing bighorn lamb

 survival following pasteurellosis epizootics. 
Journal of Wildlife Diseases. 37:

 49-57.

Cassirer, E.F., W.M. Lammers, and A.R.E. Sin-
clair. 2002. Population density and mortal-
ity of adult bighorn sheep in Hells Canyon. 
Proceedings of the Biennial Symposium of 
Northern Wild Sheep and Goat Council 13: 
27-38.

Cassirer, E.F. and A.R.E. Sinclair. 2006. Dynam-
ics of Pneumonia in a Bighorn Sheep Meta-
population. Journal of Wildlife Management 
71(4): 1080-1088.

Clark, J.L. 1964. The Great Arc of the Wild 
Sheep. University of Oklahoma Press, 
Norma. 247 pp.

Coates, Kevin P. 1988. Habitat utilization, 
interspecific interactions and status of a 
recolonized population of bighorn sheep at 
a wild horse range. Unpubl. Masters Thesis. 
New Mexico State University. Las Cruces, 
NM. 59pp.

Coburn, Sarah M. 2005. Bighorn Sheep Plasma 
Corisol, Catecholamines, and Fecal Glucorti-
coid Metabolites in Response to Stress. M.S. 
Thesis. Colorado State University, 77pp.

Coggins, V.L. and P.E. Matthews. 1992. Lamb 
survival and herd status of the Lostine 
bighorn herd following a Pasteurella die-
off. Proceedings Biennial Symposium of the 
Northern Wild Sheep and Goat Council 
8:164-173.

Coggins, V. L., and P.E. Matthews. 1998. Field 
Treatment of Bighorns during Pneumonia 
Die-Offs. Proc. Bienn. Symp. North. Wild 
Sheep and Goat Counc. 11: 41-45.

Coltman, D. , M. Festa-Bianchet, J. Jorgenson, 
and C. Strobeck. 2002. Genetic Paternity 
and Horn Size in Bighorn Sheep: Evolution-
ary and Management Implications. Proceed-
ings of the Biennial Symposium of Northern 
Wild Sheep and Goat Council 13: 22. 

Coltman D.W.., P.O’Donoghue, J.T. Jorgenson, 
J.T. Hogg, C. Strobeck & M. Festa-Bianchet. 
2005. Undesirable evolutionary consequenc-
es of trophy hunting. Science. 426: 655-658

 
Constan, K.J. 1972. Winter foods and range 

use of three species of ungulates. Journal of 
Wildlife Management 36:1068-1075.

Cooperrider, A. Y., 1969. The Biology and Man-
agement of the Bighorn Sheep of Rock

 Creek Montana. Project Number W-98-R-8 
and 9, Job B-19. Montana, Fish and Game 
Department. Helena, MT.

Cooperrider, A. 1969. Competition for food be-
tween mule deer and bighorn sheep on Rock 
Creek winter range, Montana. M.S. Thesis. 
University of Montana, Missoula. 62pp.

Couey, F. M. 1950. Rocky Mountain bighorn 
Sheep of Montana. Montana Fish and Game 
Commission Bull. No. 2. 90pp.

Couey, F.M. and A. Schallenberger. 1971. Big-
horn Sheep. In Mussehl, et al. Game Man-
agement of Montana. Montana Fish and 
Game Dep. Helena, Montana. 97-105.

Cowan , I.M. 1940. The distribution and varia-
tion in the native sheep of North America. 
American Midland Naturalist 24:505-580.



284  n   MONTANA BIGHORN SHEEP CONSERVATION STRATEGY  

Decesare, N. J., 2002. Movement and Resource 
Selection of Recolonizing Bighorn 

 Sheep in Western Montana. M.S. University 
of Montana. Missoula, MT.

Demarchi R.A. 1978. Evolution of Mountain 
Sheep Horn Curl Regulations in British 
Columbia. Proceedings of the Biennial Sym-
posium of Northern Wild Sheep and Goat 
Council 1: 17-29.

Demarchi R.A. et al. 2000. Status of the Rocky 
Mountain Bighorn Sheep in British Colum-
bia. Wildlife Bulletin No. B-99 B.C. Ministry 
of Environment. 56pp.

Desert Bighorn Council. 1990. Guidelines for 
management of domestic sheep in the vicin-
ity of desert bighorn habitat. Trans. Desert 
Bighorn Counc. 34:33-35.

DeVos, J.C. Jr., R.M. Lee, L.H. Carpenter, and 
H. A. Whitlaw. 1999. Post-capture survival 
estimates for bighorn sheep.  Transactions 
2nd North American Wild Sheep Confer-
ence. 269-272.

Douglas, C.L. and D.M. Leslie, Jr. 1999. Man-
agement of bighorn sheep. Pages 238-262 
in R. Valdez and P.R. Krausman, editors. 
Mountain sheep of North America. Univer-
sity of Arizona Press, Tucson, AZ. 353 pp

Dubay, S., H. Schwantje, J. deVos, and T. McK-
inney. 2002. Bighorn sheep (Ovis 

 canadensis) diseases: a brief literature review 
and risk assessment for translocation. Proc. 
Bienn. Symp. North. Wild Sheep and Goat 
Counc. 13:134-152.

Duncan, C. 2008. The Montana Weed Manage-
ment Plan. Montana Weed Control Associa-
tion Publication. Montana Department of 
Agriculture

Eichhorn, Larry C. and Watts, C. Robert. 1972. 
Bighorns in the Breaks. Montana Outdoors, 
Vol 3, No.3,  32-34.

Elith, J., C. H. Graham, R. P. Anderson, M. 
Dudik, S. Ferrier, A. Guisan, R. J. Hijmans, 
F. Huettmann, J. R. Leathwick, A. Lehm-
ann, J. Li, L. G. Lohmann, B. A. Loiselle, 
G. Manion, C. Moritz, M. Nakamura, Y. 
Nakazawa, J. Overton, A. T. Peterson, s. J. 
Phillips K. Richardson, R. Scachetti-Pereira, 
R. E. Schapire, J. Soberon, S. Williams, M. 
S. Wisz, and N. E. Zimmermann. 2006. 
Novel methods improve prediction of spe-

cies’ distributions from occurrence data. 
Ecography 29: 129-151.

Enk, T. A., H. D. Picton, and J. S. Williams. 
2001. Factors limiting a bighorn sheep 
population in Montana following a die-off. 
Northwest Science 75(3):280-291.

Erickson, G.L. 1972. The ecology of Rocky 
Mountain bighorn sheep in the Sun River 
area of Montana with special reference to 
summer food habits and range movements. 
Federal Aid Wildlife Restoration Project. W-
120-R-2 and R-3. Montana Fish and Game 
Department, Helena, MT.

Erickson, G.L. 2001. Montana Bighorns. Mon-
tana Outdoors July/August Issue, Montana 
Fish, Willdife & Parks. 13-15.

Erickson, G.L. and J.J. McCarthy. 1976. The 
Sun River Bighorn Sheep Management Plan. 
Proceedings of the Biennial Symposium of 
Northern Wild Sheep and Goat Council 4: 
40-55.

Festa-Bianchet, M. 1988. A pneumonia epizo-
otic in bighorn sheep, with comments

 on preventative management. In: Proceed-
ings of the Sixth Biennial Symposium of the 
Northern Wild Sheep and Goat Council: 
66-76.

Fitzsimmons, N.N. and S.W. Buskirk. 1992. 
Effective Population Sizes for Bighorn Sheep. 
Proceedings of the Biennial Symposium of 
Northern Wild Sheep and Goat Council 8: 
1-7.

Foreyt, W. J. 1989. Fatal Pasteurella haemo-
lytica pneumonia in bighorn sheep after 
direct contact with clinically normal domes-
tic sheep. American Journal of Veterinary 
Research 50:341-344.

Foreyt, W.J. 1990. Pneumonia in bighorn sheep: 
Effects of Pasteurella haemolytica from 
domestic sheep and effects on survival and 
long-term reproduction. In: Proceedings 
of the Seventh Biennial Symposium of the 
Northern Wild Sheep and Goat Council: 
92-101.

Foreyt, W.J. 1992a. Experimental contact 
association between bighorn sheep, elk and 
deer with known Pasteurella haemolytica 
infections. In: Proceedings of the Eighth 
Biennial Symposium of the Northern Wild 
Sheep and Goat Council: 213-218.



MONTANA BIGHORN SHEEP CONSERVATION STRATEGY    n   285

Foreyt, W.J. 1994. Effects of controlled contact 
exposure between healthy bighorn sheep 
and llamas, domestic goats, mountain 
goats, cattle, domestic sheep, or mouflon 
sheep. In: Proceedings of the Ninth Biennial 
Symposium of the Northern Wild Sheep and 
Goat Council: 7-14.

Foreyt, W.J. and D.A. Jessup. 1982. Fatal 
pneumonia of bighorn sheep following 
association with domestic sheep. J. Wildl. 
Diseases 18(2):163-168.

Foreyt, W.J., Snipes, K.P., Kasten, R.W. 1994. 
Fatal pneumonia following inoculation 
of healthy bighorn sheep with Pasteurella 
haemolytica from healthy domestic sheep. 
Journal of Wildlife Diseases. 30(2): 137-
145.

Foreyt, W.J. and Lagerquist, J.E. 1996. 
Experimental contact of bighorn sheep 
(Ovis canadensis) with horses and cattle, 
and comparison of neutrophil sensitivity to 
Pasteurella haemolytica cytotoxins. Journal 
of Wildlife Diseases. 32: 594-602.

Foreyt, W.J. and Silflow, R.M . 1996. 
Attempted protection of bighorn sheep 
(Ovis canadensis) from pneumonia using 
a nonlethal cytotoxic strain of Pasteurella 
haemolytica Biotype A, Serotype 11. Journal 
of Wildlife Diseases. 32: 315-321.

Foreyt, W.J. and D.A. Jessup. 1982. Fatal pneu-
monia of bighorn sheep following 

 association with domestic sheep. J. Wildl. 
Diseases 18(2):163-168.

Foster, C.L. 2004. Wild sheep capture guide-
lines. Proc. North. Wild Sheep and Goat 
Counc. 14:211-282.

Frankham R. 1995. Effective population size/
adult population size ratios in wildlife: a 
review. Genetical Research Cambridge, 66, 
95-106. 

Fredrickson, R.J., P. Siminski, M. Woolf, and 
P. W Hedrick. 2007. Genetic rescue and in-
breeding depression in Mexican wolves. Proc 
R Soc B 274, 2365-2371. 

Frisina, M.R. 1974. Ecology of bighorn sheep 
in the Sun River area of Montana during 
fall and spring. M.S. Thesis, Montana State 
University, Bozeman, MT.

Frisina. M.R. 1999. Retracing The Great Arc. 
Wild Sheep, MTFNAWS. 1-6.

Garde, E., S. Kutz, H. Schwantje, A. Veitch, E. 
Jenkins, B. Elkin. 2005. Examining the risk 
of disease transmission between wild Dall’s 
sheep and mountain goats and introduced 
domestic sheep, goats and llamas in the 
Northwest Territories. The Northwest Ter-
ritories Agricultural and Policy Framework 
and Environment and Natural Resources 
Government of the Northwest Territories, 
Canada. 139 pp.

Geist, V. 1971. Mountain Sheep: A Study in Be-
havior and Evolution. University of Chicago 
Press. 383 pp.

Geist, V. 1975. On the management of moun-
tain sheep: theoretical considerations. Pages 
77–98 in J. B. Trefethen, editor. The wild 
sheep of modern North America. Boone and 
Crockett Club, Alexandria, Virginia.

George, J.L., D.J. Martin, P.M. Lukacs, and 
M.W. Miller. 2008. Epidemic pasteurellosis 
in a bighorn sheep population coinciding 
with the appearance of a domestic sheep. 
Jounnal of Wildlife Diseases 44(2): 388-403.

George, J.L., M.W. Miller, G.C. White, and J. 
Vayhinger. 1996. Comparison of mark-re-
sight population size estimators for bighorn 
sheep in alpine and timbered habitats. Pro-
ceedings Biennial Symposium of the North-
ern Wild Sheep and Goat Council 10:20-25.

Goodson, N. 1982. Effects of domestic sheep 
grazing on bighorn sheep populations: a re-
view. Proc. Bienn. Symp. North. Wild Sheep 
and Goat Counc. 3: 287-313.

Graetz, R. and S. Graetz. 2001. Lewis & Clark’s 
Montana Trail. Northern Rockies Publish-
ing. 120pp.

Haines , A.L. 1955. Osborne Russell’s Journal 
of a Trapper. University of Nebraska Press, 
Lincoln. 191pp.

Harris, R.B. and F.W. Allendorf 1989. Ge-
netically Effective Population Size of Large 
Mammals: An Assessment of Estimators. 
Conservation Biology, 3: 181-191.

Heimer, W.E. 1998. What we learned about 
harvest management of Alaska Dall sheep: 
1971-1997. Proceedings of the Biennial Sym-
posium of Northern Wild Sheep and Goat 
Council 11: 195-205.



286  n   MONTANA BIGHORN SHEEP CONSERVATION STRATEGY  

Hernandez, P. A., C. H. Graham, L. L. Mas-
ter, and D. L. Albert. 2006. The effect of 
sample size and species characteristics on 
performance of different species distribution 
modeling methods. Ecography 29: 773-785.

Hernandez, P. A., I. Franke, S. K. Herzog, V. 
Pacheco, L Paniagua, H. L. Quintana, A. 
Soto, J. J. Swenson, C. Tovar, T. H. Valqui, 
J. Vargas, and B. E. Young. 2008. Predict-
ing species distributions in poorly-studied 
landscapes. Biodiversity and Conservation 
17: 1353-1366.

Hess, G. 1996. Disease in metapopulation mod-
els: implications for conservation. Ecology 
77(5):1617-1632.

Hilty, J.A., W.Z. Lidicker, and A.M. Meren-
lender. 2006. Corridor Ecology: the science 
and practice of linking landscapes for biodi-
versity conservation. Island Press, Washing-
ton D.C.

Hirsch, S.A. and Jay A. Leitch. 1996. The im-
pact of knapweed on Montana’s economy. 
Ag. Econ. Report No. 355. p. 23.

Hoar, K. L., D. E. Worley, and K. E. Aune. 
1996. Parasite Loads and Their Relationship 
to Herd Health in the Highlands Bighorn 
Sheep in Southwestern Montana. Proc. 
Bienn. Symp. North. Wild Sheep and Goat 
Counc. 10: 57-65.

Hobbs, N.T., and R.A Spowart. 1984. Effects 
of prescribed fire on nutrition of mountain 
sheep and Mule Deer during winter and 
spring. J. Wildl. Manage. 48(2):551–561.

Hogg, J.T., S.H. Forbes, B.M. Steele, and G. 
Luikart. 2006. Genetic rescue of an insular 
population of large mammals. Proceedings 
of Biological Science 273(1593): 1491-1499.

Hook, D.L. 1986. Impact of seismic activity on 
bighorn movements and habitat use. Pro-
ceedings of the Northern Wild Sheep and 
Goat Council 5: 292-297.

Hook, D. 1998. Comparison of bighorn ram 
horn growth between original Sun River 
population and three transplanted popula-
tions: heredity or environment?  Proceedings 
of the Biennial Symposium of Northern Wild 
Sheep and Goat Council 11:216-220.

http://www.for.gov.bc.ca/hfp/publica-
tions/00006/ British Columbia Ministry of 
Forests and Range: Sheep Vegetation Man-
agement Guidelines.

Hunter, D.,DVM. 1999. Chemical immobiliza-
tion of wild sheep-history and cautions. 
Transactions 2nd North American Wild 
Sheep Conference. Thomas, A.E. and H.L. 
Thomas (eds.). April 6-9,1999, Reno, NV. 
265-267.

Innes, J. 1999. Netgunning wild sheep. Trans-
actions 2nd North American Wild Sheep 
Conference. Thomas, A.E. and H.L. Thomas 
(eds.). April 6-9,1999, Reno, NV. 253-256.

Irby, Lynn R., Jon E. Swenson, and Shawn T. 
Stewart. 1988. How much difference do dif-
ferent techniques make in assessing bighorn 
population trends?  Proceedings Biennial 
Symposium of the Northern Wild Sheep and 
Goat Council 6:191-203.

Jansen, B.D., P.R. Krausman, J.R. Heffelfin-
ger, T.H. Noon,  and J.C. deVos, Jr. 2007. 
Population Dynamics of Bighorn Sheep with 
Infectious Keratoconjunctivitis. Journal of 
Wildlife Management 71(2): 571-575. 

Jessup, D.A. 1985. Diseases of domestic live-
stock, which threaten bighorn sheep popula-
tions. Desert Bighorn Council Transactions 
29:29-33

Jessup, D.A.; Boyce, W.M. 1993. Diseases of 
wild sheep. In: Fowler, M.E., ed. Zoo

 and Wild Animal Medicine, Current Thera-
py 3.

Johnsen, S.H. 1993. Evaluation of bighorn 
sheep in the Ten Lakes Scenic Area. M.S. 
Thesis. University of Montana, Missoula. 
?pp.

Jorgenson, J.T., M. Festa-Bianchet, and W.D. 
Wishart. 1993. Harvesting bighorn ewes: 
Consequences for population size and 
trophy ram production. Journal of Wildlife 
Management 57(3):429-435.

Jorgenson, J.T., M. Festa-Bianchet, J.M. Gaillad, 
and W.D. Wishart. 1997. Effects of age, sex, 
disease, and density on survival of bighorn 
sheep. Ecology 78:1019-1932.



MONTANA BIGHORN SHEEP CONSERVATION STRATEGY    n   287

Joslin, G. L. 2007. Pittman-Robertson project 
report southwest Montana eco-region survey 
and inventory project (bighorn  sheep). 
Montana Fish, Wildlife & Parks, Helena, 
Montana, USA. 

Keating, K. A., P. J. P. Gogan, J. M. Vore, and 
L. R. Irby. 2007. A simple solar radiation 
index for wildlife habitat studies. Journal of 
Wildlife Management 71:1344-1348.

Keating, K. 2008. Research Wildlife Biologist, 
USGS Northern Rocky Mountain Science 
Center, Bozeman, MT. Personal communica-
tion.

Kissel, Robert E. 1996. Competitive interactions 
among bighorn sheep, feral horses and mule 
deer in Bighorn Canyon National Recre-
ation Area and Pryor Mountain Wild Horse 
Range. Unpubl. PhD Thesis. Montana State 
University. Bozeman, MT. 153pp.

Koch, E. 1941. Big Game in Montana from 
Early Historical Records. Journal of Wildlife 
Management 5: 357 – 370.

Kreeger, T. J., W.E. Cook, W. H. Edwards, and 
T. Cornish. 2004. Brucellosis in Captive 
Rocky Mountain Bighor Sheep (Ovis Ca-
nadensis) Caused by Brucella abortus Biovar 
4. Journal of  Wildlife Diseases, 40(2): 311-
315.

Lacy, R.C. 1997. Importance of genetic varia-
tion to the viability of mammalian popula-
tions. Journal of Mammalogy 78:320-335.

Lawson, B. and R. Johnson. 1982. Mountain 
sheep (Ovis Canadensis and O. dalli). Pages 
1036-1055 in Wild Mammmals of North 
America Biology Management Economics. J. 
A. Chapman and G. A. Feldhammer, editors. 
The Johns Hopkins University Press, Balti-
more, Maryland and London, England. 

Legislative Audit Division - 02P-05. 2002. Big 
game inventory and survey process,

 Department of Fish, Wildlife and Parks. 
Legislative Audit Division, Helena.

Leopold, A. 1933. Game management. Charles 
Scribner’s Sons, New York. 481 pp.

Limerick, P.N. 1987. The Legacy of Con-
quest: The unbroken past of the American 
West.W.W. Norton & Company. 396pp.

Luikart, G. and F.W. Allendorf. 1996. Mito-
chondrial-DNA variation and genetic popu-
lation structure in Rocky Mountain bighorn 
sheep (Ovis canadensis canadensis). Journal 
of Mammalogy 77:109-123.

Luikart, G. and J-M. Cornuet. 1998. Empirical 
evaluation of a test for detecting recent his-
torical population bottlenecks. Conservation 
Biology, 12:228-237.

Luikart, G., K. Pilgrim, J. Visty, V.O. Ezenwa, 
and M.K. Schwartz. 2008a. Candidate gene 
microsatellite variation is associated with 
parasitism in wild bighorn sheep. Biology 
Letters, 4:228-231.

Luikart, G., S., Zundel, D. Rioux, C. Miquel, 
K.A. Keating, J. T. Hogg, B. Steele, K. Fores-
man, and P. Taberlet. 2008b. Low genotyp-
ing error rates for microsatellite multiplexes 
and noninvasive fecal DNA samples from 
bighorn sheep. Journal of Wildlife Manage-
ment, 72:299-304.

MacCallum, B. 1988. Seasonal and spatial 
distribution of Bighorn Sheep at an open pit 
mining site in the Alberta Foothills. Proceed-
ings of the Northern Wild Sheep and Goat 
Council 6: 106–120.

Madsen, T. et al. 1999. Restoration of an inbred 
adder population. Nature, 402, 34–35.

Manel S., P. Berthier, and G. Luikart. 2002. 
Detecting wildlife poaching: identifying the 
origin of individuals using Bayesian as-
signment tests and multi-locus genotypes. 
Conservation Biology, 16:650-657.

Manel S., M . Schwartz, and G. Luikart, P. 
Taberlet. 2003. Landscape Genetics: com-
bining landscape ecology and population 
genetics. Trends in Ecology and Evolution, 
18:189-197.

Martin, K.D., T.J. Schommer, and V.L. Cog-
gins. 1996. Literature review regarding the 
compatibility between bighorn and domes-
tic sheep. Proc. Bienn. Symp. North. Wild 
Sheep and Goat Counc. 10:72-77.

Maudet, C., G. Luikart, D. Dubray,  A.Von 
Hardenberg and P. Taberlet. 2004. Low ge-
notyping error rates in wild ungulate faeces 
sampled in winter. Molecular Ecology Notes. 
4(4). 772-775.



288  n   MONTANA BIGHORN SHEEP CONSERVATION STRATEGY  

McBratney, B., D. Shittekiend, and Q. Kujala. 
1998. Fire’s place and use in habitat and 
management within the Sun River area of 
west-central Montana. Proceedings of the 
Northern Wild Sheep and Goat Council 11: 
37-39.

McCarthy, John J. 1986. Bighorn sheep seasons 
in Montana, 1872-1985. Proceedings Bien-
nial Symposium of the Northern Wild Sheep 
and Goat Council 5:14-23.

McCollough S.A., A.Y. Cooperrider, and J.A. 
Bailey. 1980. Impact of cattle grazing on 
bighorn sheep habitat at Trickle Mountain, 
Colorado. Proceedings of the Northern Wild 
Sheep and Goat Council 2: 42-59.

McCutchen, H. E. 1985. A Technique to Visu-
ally Assess Physical Condition of Bighorn 
Sheep. Desert Bighorn Council Transactions. 
27-28.

McWhirter, D., S. Smith, E. Merrill, and L. 
Irwin. 1992. Foraging behavior and vegeta-
tion responses to prescribed burning on 
bighorn sheep winter range. Proceedings of 
the Northern Wild Sheep and Goat Council 
8: 264-278.

Meagher, M. 1982. An Outbreak of Pinkeye in 
Bighorn Sheep, Yellowstone National Park: 
A Preliminary Report.  Proc. Bienn. Symp. 
North. Wild Sheep and Goat Counc. 3: 198-
201.

Miller, M. W., J. E. Vayhinger, D. C. Bowden, 
S. P. Roush, T. E. Verry, A. N. Torres, and 
V. D. Jurgens. 2000. Drug Treatment for 
Lungworms in Bighorn Sheep: Reevaluation 
of a 20-Year Old Management Prescription. 
Journal of Wildlife Management 64(2): 505-
512.

Monello, R. J., D. L. Murray, and E. Frances 
Cassirer. 2001. Ecological correlates of 
pneumonia epizootics in bighorn sheep 
herds. Canadian Journal of Zoology 
79:1423-1432.

Montana Department of Fish and Game. 1975. 
Montana’s Rocky Mountain Bighorn 

 Sheep. Unpublished Report. Helena, MT.

Montana Fish, Wildlife and Parks. 2007. 
Biomedical Protocol for Free-Ranging 
Bighorn Sheep (Ovis canadensis) in Mon-
tana: Capture,anesthesia, tagging, sampling, 
transportation and necropsy procedures. 
Helena, MT. 5pp.

Morgan, J.K. 1974. Some Questions about 
Trophy Hunting . Proceedings of the Bien-
nial Symposium of Northern Wild Sheep and 
Goat Council 3: 35-39.

Moulton,G.E. 1987. The Definitive Journals of 
Lewis & Clark. Nebraska Edition, Univer-
sity of Nebraska Press. Volumes 1-13. 

Mussehl, T.W. and F.W. Howell. 1971. Game 
management in Montana. Montana Fish and 
Game Dep., Helena, Montana. 238pp.

Nichols, L. 1978. Dall Sheep Reproduction. 
Journal of Wildlife Management 42: 570-
580.

Nisbet, J. 2005. The Mapmaker’s Eye: David 
Thompson on the Columbia Plateau. Wash-
ington State University Press.  180pp.

O’Connor, J. 1974. Sheep and Sheep Hunting. 
Winchester Press. 308pp.

Oldemeyer, J.L., W.L. Marmore, and D.L. Gil-
bert. 1971. Winter ecology of bighorn sheep 
in Yellowstone National Park. Journal of 
Wildlife Management 35:257-269.

Omernik, J.M. 1987. Ecoregions of the con-
terminous United States. Map (scale 
1:7,500,000). Annals of the Association of 
American Geographers 77(1):118-125.

Onderka, D.K. and W.D. Wishart. 1984. A 
major bighorn sheep die-off from pneumo-
nia in southern Alberta. Proceedings Biennial 
Symposium of the Northern Wild Sheep and 
Goat Council 4:356-363.

Onderka, D.K., Rawluk, S.A., Wishart, W.D. 
1988. Susceptibility of Rocky Mountain 
bighorn sheep and domestic sheep to 
pneumonia induced by bighorn and 
domestic livestock strains of Pasteurella 
haemolytica. Canadian Journal of

 Veterinary Research. 52: 439-444.

Onderka, D.K. and W.D. Wishart. 1988. Ex-
perimental contact transmission of Pasteu-
rella haemolytica from clinically normal 
domestic sheep causing pneumonia in Rocky 
Mountain bighorn sheep. J. Wildl. Diseases 
24(4):663-667.

Peek, J.M., D.A. Demarchi, R.A. Demarchi, and 
D.E Stucker. 1985. Bighorn sheep and fires: 
seven case histories. U.S. For. Serv. Gen.
Tech. Rep.; INT-186, pp36–43.



MONTANA BIGHORN SHEEP CONSERVATION STRATEGY    n   289

Phillips, S. J., R. P. Anderson, R. E. Schapire. 
2006. Maximum entropy modeling of spe-
cies geographic distributions. Ecological 
Modelling 190: 231-259.

Picton, H.D. 1994. Horn Growth in Montana 
Bighorn Rams. Proceedings of the Biennial 
Symposium of Northern Wild Sheep and 
Goat Council 9: 99-103.

Picton, H.D. 2002. The Resurrection of Mon-
tana Wildlife Populations. Montana  Chap-
ter of the Wildlife Society Proceedings. 13pp.

Picton, H. D. and I. E. Picton. 1975. Saga of the 
Sun: A History of the Sun River Elk Herd. 
Montana Department of Fish and Game. 
55pp.

Picton, H.D. and C. Eustace. 1986. Trace 
element levels in Montana bighorn sheep 
horns.  Proceedings of the Biennial Sym-
posium of Northern Wild Sheep and Goat 
Council 5: 231-252.

Picton, H. D. and T. N. Lonner. 2008. Mon-
tana’s Wildlife Legacy - Decimation to 
Restoration. Media Works Publications 
Montana, Bozeman, MT. 304pp.

Pimm, S.L., L. Dollar and O. L. Bass, Jr. 2006. 
The Genetic Rescue of the Florida Panther. 
Animal Conservation, 9: 115-12.

Rabe, Michael J., Steven S. Rosenstock, and 
James C. deVos, Jr. 2002. Review of big-
game survey methods used by wildlife agen-
cies of the western United States. Wildlife 
Society Bulletin 30(1):46-52.

Ramey,R.R. and J.D. Wehausen. 1996. Morpho-
metric Analysis of Horn and Skull Variation 
in Mountain Sheep: Northern Regions of 
Ovis Canadensis. Report to Cooperators. 
28pp.

Ramey, R.R. II. 1999. New Perspectives on the 
Evolutionary Origins, Historic Phylogeog-
raphy, and Population Structure of North 
American Mountain Sheep.

Ramey II, R.R., G. Luikart, F.J. Singer. 2000. 
Genetic Bottlenecks Resulting from Restora-
tion Efforts: The Case of Bighorn Sheep in 
Badlands National Park. Restoration Ecol-
ogy Vol. 8 No. 4S, pp. 85-90.

Rau, L. 1991. Bighorn Sheep Habitat Manage-
ment Plan. Bureau of Land Management, 
Butte, Montana, USA. 

Reed, D.F. 1986. Alpine habitat selection in 
sympatric mountain goat and mountain 
sheep. Proceedings of the Northern Wild 
Sheep and Goat Council. 5: 421-422.

Risenhoover, K.L. and J.A. Bailey. 1985. Forag-
ing ecology of mountain sheep: Implications 
for habitat management. Journal of Wildlife 
Management 49:797-804.

Risenhoover, K.L., J.A. Bailey, and L.A. Wake-
lyn. 1988. Assessing the Rocky Mountain 
Bighorn Sheep management problem. Wildl. 
Soc. Bull. 16:346–352.

Roelle, B. 2003. Bighorn sheep demography 
and population modeling, Bighorn Canyon 
National Recreation Area, Wyoming and 
Montana. 2000-2002. Unpublished USGS 
Biological Resource Division Report. Ft. 
Collins, CO. 40pp.

Ryder, T.J., E.S. Williams, and S.L. Anderson. 
1994. Residual effects of pneumonia on the 
bighorn sheep of Whiskey Mountain, Wyo-
ming. Proceedings Biennial Symposium of 
the Northern Wild Sheep and Goat Council 
9:15-19.

Schaffer, M.L. 1983. Determining minimum 
viable population sizes for the grizzly bear. 
International Conference on Bear Research 
and Management 5: 133-139.

Schallenberger, A.D. 1966. Food habits, range 
use and interspecific relationships of bighorn 
sheep in the Sun River area, west-central 
Montana. M.S. Thesis, Montana State Uni-
versity, Bozeman, MT.

Schmidt, R. 1976. Baiting bighorn sheep with 
apple pulp and trapping with a drop net. 
Proceedings of the Biennial Symposium of 
Northern Wild Sheep and Goat Council 4: 
26-34.

Schmidt, R. 1976. Baiting bighorn sheep with 
apple pulp and trapping with a drop net. 
Bienn. Symp. North. Wild Sheep Council, 
1976 Proceedings, pp 26-34.

Schommer, T. and M. Woolever. 2001. A process 
for finding management solutions to the in-
compatibility between domestic and bighorn 
sheep. U.S. Forest Service Report. 54 pp.

Schwartz, M.K., G. Luikart, and R.S. Waples. 
2007. Genetic Monitoring as a promising 
tool for conservation and management. 
Trends in Ecology and Evolution, 22:25-33.



290  n   MONTANA BIGHORN SHEEP CONSERVATION STRATEGY  

Scoenecker, K. A., F. J. Singer, K. A. Grams 
and J. E. Roelle. 2003. Bighorn sheep (Ovis 
canadensis) Survivorship and habitat studies 
in Bighorn Canyon National Recreation 
Area and surrounding lands, Wyoming and 
Montana. 2000-2003. Unpublished USGS 
Biological Resource Division Report. Ft. 
Collins, CO. 30pp.

Semmens, W.J. 1996. Seasonal movements and 
habitat use of the Highland/Pioneer Moun-
tains bighorn sheep herd of southwest Mon-
tana. MS Thesis. Montana State University, 
Bozeman. 103pp.

Seton, E.T. 1929. Lives of game animals. Dou-
bleday Page and Co. New York, NY. 780pp.

Simberloff, D. and J. Cox. 1987. Consequences 
and costs of conservation corridors. Conser-
vation Biology 1:63-71.

Singer, F.J. and L. Nichols. 1992. Trophy Hunt-
ing of Dall’s Sheep in Alaska: an evaluation 
of the biological implications. Proceedings of 
the Biennial Symposium of Northern Wild 
Sheep and Goat Council 8: 28-48.

Singer, F. J., V. C. Bleich, and M. A. Gudorf. 
2000a. Restoration of bighorn sheep popu-
lations in and near western national parks. 
Restoration Ecology 8:14-24. 

Singer, F.J., C.M. Papouchis, and K.K. Symonds. 
2000. Factors contributing to the success of 
translocations to restore populations of a 
severely fragmented species Ovis canadensis 
(bighorn sheep). Restoration Ecology 8:6-13.

Singer, F. J., M. E. Moses, S. Bellew, and W. 
Sloan. 2000c. Correlates to colonizations of 
new patches by translocated populations of 
bighorn sheep. Restoration Ecology 8:66-74. 

Singer, F. J., E. Williams, M. W. Miller, and L. 
C. Zeigenfuss. 2000d. Population growth, 
fecundity, and survivorship in recovering 
populations of bighorn sheep. Restoration 
Ecology 8:75-84.

Singer, F. J., L. C. Zeigenfuss, and L. Spicer. 
2001. Role of patch size, disease, and move-
ment in rapid extinction of bighorn sheep. 
Conservation Biology 15:1347-1354.

Smith, T.S., J.T. Flinders, and D.S. Winn. 1991. 
A habitat evaluation procedure for Rocky 
Mountain bighorn sheep in the intermoun-
tain west. The Great Basin Naturalist. 
51(3):205-225.

Stansberry, B.J. 1996. Evaluation of bighorn 
sheep and mule deer habitat enhancements 
along Koocanusa Reservoir: final report. 
Montana Fish, Wildlife and Parks, Helena. 
76pp.

Stewart, S.T. 1975. Ecology of the West Rose-
bud and Stillwater bighorn sheep herds, 
Beartooth Mountains, Montana. Montana 
Fish and Game Department, Federal Aid in 
Wildlife Restoration Project. W-120-R-6 and 
R-7.

Stewart, S.T. and T.W. Butts. 1982. Horn 
growth as an index to levels of inbreeding in 
bighorn sheep. Proc. Montana Chapter, The 
Wildlife Society. Montana Fish, Wildlife and 
Parks Dept., Helena. 2-14.

Taberlet P., L. Waits, and G. Luikart. 1999. 
Non-invasive genetic sampling: look before 
you leap. Trends in Ecology and Evolution, 
14:323-327.

Tallmon, D.A., G. Luikart, and R.S. Waples. 
2004. The alluring simplicity and complex 
reality of genetic rescue. Trends in Ecology 
and Evolution, 19:489-496.

Thomas, A. and H Thomas. 1999. Transactions 
2nd North American Wild Sheep Confer-
ence, 470pp. 

Thomas, A.E. and H.L. Thomas (eds.). 2000. 
Transactions of the 2nd North American 
Wild Sheep Conference. April 6-9,1999, 
Reno, NV. 470pp.

Thompson, Kenneth. Historical Range and 
Notes on Audubon Mountain Sheep, in 
Couey, Faye M. 1950. Rocky Mountain 
Sheep of Montana. Montana Fish and Game 
Commission, Bulletin No. 2: 80-90. 

Thorne, E.T., N. Kingston, W.R. Jolley, and 
R.C. Bergstrom. 1982. Disease of wildlife in 
Wyoming. Wyoming Game and Fish Depart-
ment, Cheyenne, WY.

Thwaites, R.G. 1904-1905. Early western Trav-
els, 1748-1846. Arthur H. Clark Company. 
Cleveland, Ohio. 32 Vols.

Toweill, D.E. and V. Geist. 1999. Return to 
Royalty: Wild sheep of North America. 
Boone and Crockett Club and Foundation 
for North American Wild sheep. 214pp.



MONTANA BIGHORN SHEEP CONSERVATION STRATEGY    n   291

Trefethen, J. B. 1975. The Wild Sheep in Mod-
ern North America. Boone and Cockett 
Club. 302pp.

USDI Bureau of Land Management. 1998. 
Instruction Memorandum 98-140. Revised 
Guidelines for Management of Domestic 
Sheep and Goats in Native Wild Sheep Habi-
tats. USDI-BLM, Washington, DC. 6 pp.

U.S. Fish and Wildlife Service. 2007. Northern 
Pintail Harvest Strategy 2007. Division of 
Migratory Bird Management, U.S. Fish and 
wildlife Service, Department of Interior, 
Washington, D.C.

Varley, N.C. 1994. Summer-fall habitat use and 
fall diets of mountain goats and bighorn 
sheep in the Absaroka Range, Montana. 
Proceedings of the Northern Wild Sheep and 
Goat Council. 9:131-138.

Vila, C. et al. 2003. Rescue of a severely bottle-
necked wolf (Canis lupus) population by a 
single immigrant. Proc. R. Soc. Lond. Ser. B., 
270:91–97

Wakelyn, L.A. 1987. Changing habitat condi-
tions on bighorn sheep ranges in Colorado. 
Journal of Wildlife Management 51:904-
912.

Walcheck, K. 1980. The Riddle of Existence: 
Audubon Bighorn Sheep. Montana Out-
doors. 11.1: 17-21, 36-37.

Ward G.B. and R. E. McCabe. 1988. Trail blaz-
ers in conservation: the Boone and Crock-
ett Club’s first century. Records of North 
American Big Game, 9th ed: 47-121.

Weigand, J.P. 1994. Range use and interspecific 
competition of Rocky Mountain bighorn 
sheep in the Highland Mountains, Montana. 
M.S. Thesis. Montana State University, Boz-
eman. 86pp.

Westermeier, R.L. et al. (1998). Tracking the 
long-term decline and recovery of an isolated 
population. Science, 282:1695–1698

Western Association of Fish and Wildlife Agen-
cies (WAFWA—Wild Sheep Working

 Group). Recommendations for domestic 
sheep and goat management in wild sheep 
habitat, June 21, 2007. 27pp.

Wildlife Division - FWP. 2001. Adaptive harvest 
management. Montana Fish, Wildlife

 and Parks, Helena.

Wildlife Division - FWP. 2005. Montana State-
wide Elk Management Plan. Montana Fish, 
Wildlife and Parks. 397 p.

Wishart, W.  1978. Bighorn sheep. Pages 161-
172 in Big Game of North America Ecology 
and Management. J. L. Schmidt and D. L. 
Gilbert, editors. Stackpole Books, Harris-
burg, Pennsylvania. 

Wishart, W. 1976. The ram mountain orphan 
lamb experiment. Proceedings of the Bien-
nial Symposium of Northern Wild Sheep and 
Goat Council 4: 70-80. 

Wishart, W., B. MacCallum, and J. Jorgenson. 
1998. Lessons learned from rates of increase 
in bighorn herds. Proceedings of the Bien-
nial Symposium of Northern Wild Sheep and 
Goat Council 11: 231-252.

Worley, E.E., and F.M Seesee. 1992. Gastroin-
testinal parasites of bighorn sheep in west-
ern Montana and their relationship to herd 
health. Bienn. Symp. North. Wild Sheep 
Goat Counc. 8:202–212.

Wright, C. and S. Reno. 1999.  Bighorn sheep 
wildlife law enforcement in the Missouri 
river Breaks in central Montana.  Trans-
actions 2nd North American Wild Sheep 
Conference.  215-219.

Zeigenfuss, L.C., F.J. Singer, and M.A. Gudorf. 
2000. Test of a modified Habitat Suitability 
Model for Bighorn Sheep. Restoration 
Ecology. 8:38-46.


